Introduction
A number of studies reported that excessive drinking and related harms are common among military personnel and that a higher percentage of active-duty military personnel misuse alcohol compared with civilian populations for the same age strata and genders [1] [2] [3] [4] . Alcohol use disorders (AUD: hazardous use or dependence) are also observed in the Army, where personnel are particularly exposed to operational situations liable to induce stress and psychological disturbances that can lead to psychoactive substance use [4] [5] [6] . Indeed, acute hazardous use of alcohol, such as binge drinking or recurrent drunkenness, was observed among 59% of United States active-duty soldiers in 2005 and 56% of French active-duty soldiers in 2006 [7] [8] . AUD and related harms could be considered as conflicting with the imperatives of the military profession, particularly in an operational setting. Thus, some studies have shown that AUD are associated with a high percentage of noncombat-related hospitalisations and deaths, usually the result of unintentional injuries, among military personnel, particularly if considering certain specific features of military professions (carrying weapons, piloting heavy vehicles or aircraft, etc.) [9] [10] [11] . Moreover, AUD involve a significant risk of impairment in operational activities and safety, as a result of lack of readiness [12] . However, a study of the main conflicts of the 20th century shows that alcohol has traditionally been used by the military to cope with the intense stress of battle, and also as a way of mediating the transition from the heightened experience of combat to routine safety [13] . Within the military, alcohol is also often claimed to have some positive effects: assisting in group bonding during training, raising the moral, providing confidence during battle and aiding unit cohesion, military personnel feeling welded into the same "family" [13] [14] . However, agreement with a positive role of alcohol in the armed forces is based on the assumption that military personnel drink responsibly within safe limits, which is not in line with the high AUD prevalences observed in the armed forces of several countries [2] [3] . Thus, in recent years, the short-term effects of alcohol on function have been addressed by tight restrictions in operational theatres [4] . The longer-term consequences of social and corporate drinking in the armed forces are more difficult to assess. The disparities existing between prohibitive alcohol policies in different military nations show the difficulty of striking an appropriate balance between responsible and harmful drinking, between public health and traditional military culture [4] . In this setting, we wanted to explore which motives for alcohol use were likely to induce AUD among soldiers, in order to identify targets for future health education programmes. Thus, after estimating the prevalence of AUD in a sample of French soldiers, the main aim of the present study was to explore the relationships between alcohol use expectancies, screened with the Alcohol Effects Questionnaire (AEFQ), and AUD. The secondary aim was to evaluate the internal consistency of the AEFQ in this population.
Methods

Sample
A cross-sectional survey, based on self-administered questionnaires, was conducted in 2011 in two operational units of the Army stationed in continental France: one combat unit (infantry) and one logistical unit (supply). In each unit, we randomly selected a company (group that usually includes around 100-150 personnel under the command of a captain). The inclusion criteria were to be active-duty personnel, to be present in the unit on the day of survey and to agree to participate. The purpose of the survey was explained to the participants prior to questionnaire completion. Then the questionnaires, including socio-demographic characteristics and alcohol use variables, were completed by the listed personnel in a single session. Several methods were used to preserve participant anonymity: questionnaires were pre-identified with anonymous code numbers, the same questionnaire response time was allowed for all subjects (substance users and nonusers), envelopes containing the questionnaires were sealed in front of the participants immediately after completion, and participants had the possibility to refuse to participate or the option to leave it blank. This protocol was approved by the ethical committee of the French military health service. A total of 249 subjects participated.
Measures
AUD were identified using the French version of the Alcohol Use Disorders Identification Test (AUDIT) [15] [16] . A score ranging between 7 and 11 for men (6-11 for women) defined hazardous use (sensitivity [Se] = 84% and specificity [Sp] = 80% among men; Se = 81% and Sp = 94% among women), and a score over 13 defined a risk for dependence for both genders (Se = 70% and Sp = 95% among men; Se = 95% and Sp = 98% among women). Alcohol expectancies were measured with the Alcohol Effects Questionnaire (AEFQ) [17] , a revision and extension of the Alcohol Expectancy Questionnaire (AEQ) of Brown et al. [18] , which was developed as a brief method of assessing both positive and negative effects people expect alcohol to have on themselves. ). AEFQ items were translated into French, followed by a back translation. This was simplified by the correspondence between some AEFQ items with AEQ items that were already translated [19] .
Statistical analyses
Analyses were performed using the Stata 11.1 software (Statacorp.). Internal consistency of the AEFQ and its eight scales was evaluated using the Cronbach α-coefficient. The AEFQ dimensions emerging in our sample were identified using a Ward cluster analysis performed on the 40 items. We explored the determinants of AUD using three stages of modelling. First, we performed a multinomial logistic regression (outcome: categorised AUDIT; reference: nonhazardous use) to study the impact of socio-demographic characteristics (gender, age, rank, military unit, lifetime deployment history and time elapsed since the last deployment). A multiple linear regression was then used to explore the relationships between alcohol consumption modalities and AUD. Finally, the relationships between AEFQ scores and AUD were studied using another multinomial logistic regression (outcome: categorised AUDIT; reference: nonhazardous use). These models had an exploratory purpose, and so they included all the variables studied at each stage without a selection procedure. A 5% significance level was chosen for all the analyses.
Results
Population
No-one refused to participate, but 23 subjects did not complete the AUDIT during the session (9.2%). These subjects did not differ from the responders in terms of gender (p = 0.5), age (p = 0.3), rank (p = 0.09) and unit (p = 0.1). Among the 249 subjects included, 92.3% were men. The combat unit accounted for 54.2% of the sample. The distribution according to rank (5.8% officers, 24.0% non-commissioned officers [NCOs] and 70.2% rank and file [i.e. lowest ranked soldiers who constitute the basis of the hierarchy]) was close to that observed in the French Army as a whole, even if the proportion of rank and file was higher in our sample. Men and younger people were also overrepresented by comparison with the Army as a whole. The mean age was 26.7 years (median = 26 years; interquartile range [IQR] = 23-30 years) and the mean length of service was 6.5 years (median = 4 years; IQR = 2-9 years). Lifetime deployment history concerned 72.3% of subjects and did not differ according to the unit (p = 0.2). The mean time since the last deployment was 1 year (median = 1 year; IQR = 0-7 years), and was shorter in the combat unit (p <0.001).
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Alcohol use patterns
The median age at onset of alcohol use was 15 years (IQR = 13-17 years) and the median age at first drunkenness was 16 years (IQR = 15-18). The mean AUDIT score among the 226 subjects who completed the test (90.8%) was 7.5 (median = 6; IQR = 3-11; range = 0-27): 116 (51.3%) had nonhazardous use, 65 (28.8%) had hazardous use without dependence and 45 (19.9%) could be classified as dependent (46.6%, 26.1% and 18.1%, respectively in the sample as a whole). The internal coherence of the AUDIT scale was adequate (α = 0.80). Bivariate analyses showed that the risk of dependence was greater among younger subjects (odds ratio Variations of AUDIT score according to modalities of alcohol consumption are presented in table 1. Subjects who reported using alcohol in their family had a significantly lower AUDIT score(6.6 vs 8.3 for those having not reported this kind of use; p = 0.02). However, the AUDIT score was much higher among subjects who reported use at the unit (11.5 vs 6.9; p <0.001), with their colleagues (9.5 vs 6.4; p <0.001) or alone (14.8 vs 7.4 p <0.001). Uses at the unit or alone were still significantly associated with greater 2. Correspondence, for each scale, between the variables clustered by our analysis and those originally retained in the validated AEFQ. Note for the interpretation of this figure: the matching similarity measure (y axis) evaluates the degree of clustering of AEFQ items (x axis). For example, concerning the SOC score, we can see that the items Q3 and Q38 are strongly clustered with each other, like Q20 and Q39. Under a 0.5 threshold, we observe that Q3, Q38, Q20, Q39 and Q27 constitute a same cluster. Among these items, four belong to the SOC scale of the originally validated AEFQ that includes itself five items (correspondence of 4/5 or 80%).
AUDIT
Relationships between alcohol expectancies and drinking problems
The AEFQ had a satisfactory internal coherence with a global α coefficient equal to 0.78. As shown in table 2, the α values for the eight AEFQ scales ranged from 0.60 to 0.84, the better coherences being observed for the SOC scale (α = 0.84), the AGG scale (α = 0.75) and the SEX scale (α = 0.67). The cluster analysis identified all AEFQ scales at a 0.5 matching similarity threshold, with the exception of the CU scale, which appeared clustered with the AGG scale ( fig.  1) . The correspondence between the variables clustered in our analysis and those originally retained in the validated AEFQ for each scale ranged from 60% to 100%. The analysis also retained a 9th cluster consisting of the questions 1 and 2 ("Drinking makes me feel flushed") and 2 ("Alcohol decreases muscular tension in my body"). As shown in table 3, in multivariate analysis subjects who had higher POS and SPP scales were more at risk of dependence (OR = 1.9; CI 1.2-3.1; p = 0.01 and OR = 2.5; CI 1.5-4.3; p = 0.001, respectively, for an increase of 1). However, the negative scale IMP appeared to be protective against dependence (OR = 0.7; CI 0.5-1.0; p = 0.05 for an increase of 1). Only the SPP scale was significantly associated with hazardous use without dependence in multivariate analysis (OR = 1.7; CI 1.2-2.3; p = 0.002). Finally, it is interesting to note that in bivariate analyses the SEX scale was significantly associated with both hazardous use (OR = 1.5; CI 1.2-1.9; p = 0.001) and dependence (OR = 1.7; CI 1.3-2.2; p <0.001), SOC and REL scales being also associated with dependence (OR = 1.7; CI 1.3-2.2; p <0.001 and OR; = 1.5; CI 1.2-1.8; p = 0.002, respectively). However, these relationships remained nonsignificant in multivariate analyses. Finally, alcohol use expectancies did not significantly differed between the two units, except for the SPP scale that was greater in the combat unit (p = 0.02).
Discussion
The first main finding of the present study is the importance of harmful alcohol use, which was observed for 46.6% of soldiers in our sample (51.3% of alcohol users) according to the AUDIT. This high prevalence is in the same range as the data from previous studies among soldiers of several nations (43% binge drinkers in the United Kingdom in 2002, 59% in United States in 2005, and 56% recurrent drunkenness in France in 2006) [5, [7] [8] , even if the measure of AUD in the present study cannot be considered as equivalent to binge drinking. This phenomenon can be much higher in certain military populations: a study conducted in 2009 among 1,559 Royal Navy personnel showed that 92% scored as hazardous drinkers [20] . However, prevalence of harmful alcohol use among soldiers is close than those observed in 2010 in the French general population for the same age strata (39% of hazardous users and 14% at risk for dependence according to the AUDIT at age 18-25 years, and 37% and 9%, respectively, for age 26-35 years)
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Swiss Med Wkly. 2015;145:w14101 [21] . Our results, according to which alcohol use rates are higher among young males from the rank and file, are also is in line with previous research in armed forces from several countries [4, 22] . The French validation study of the AEQ found positive relationships between alcohol daily use and four scales: POS, SPP, SOC and REL [19, 23] . In the present study, we found associations between three AEFQ scales (POS, SPP and REL) and dependence, which appears in line with the results previously observed with AEQ. The internal coherence of the AEFQ scales also appeared adequate in our sample, close to those observed in the French validation of AEQ [19] . Multivariate analyses of the AEFQ scale showed that hazardous alcohol use and dependence were positively associated with social and physical pleasure. The search for so- 2 The multivariate model 1 included the modalities of consumption as a whole (outcome: AUDIT value). 3 The multivariate model 2 included the modalities of consumption as a whole, and was controlled for gender, age, rank and unit (outcome: AUDIT value). Bold OR correspond to a significant p-value at 5%. 95% CI = 95% confidence interval. 1 A bivariate model was estimated for each AEFQ scale (outcomes: hazardous use and dependence according the AUDIT). 2 The multivariate model included the AEFQ scales as a whole (outcomes: hazardous use and dependence according the AUDIT). 3 AUDIT ranging between 7 and 12 for men and between 6 and 12 for women (reference: absence of misuse defined by an AUDIT <7 for men and an AUDIT <6 for women). 4 AUDIT ≥13 (reference: absence of misuse defined by an AUDIT <7 for men and an AUDIT<6 for women).
Swiss Med Wkly. 2015;145:w14101 cial expressiveness was also associated with dependence, but only in bivariate analysis. Even if the cross-sectional design of our study does not allow this hypothesis to be tested, these results could reflect a military social alcohol use, which is also in line with the significant association found between increased AUDIT scores and alcohol use occasions at the unit and with colleagues. Indeed, another study based on focus groups conducted among enlisted personnel from the US Navy and Marine Corps showed that the climate in which servicepersons live and work seems to be conducive to drinking [24] . The focus group discussions revealed attitudes and norms regarding alcohol abuse shared across the participating military units. Issues of social isolation and boredom appeared to have a causative relationship with alcohol use. This climate, juxtaposed within the context of a military installation facilitating ready access to cheap available alcohol, allowed alcohol use to be viewed as "entertainment" by some and "comfort" by others, reflecting the spectrum of identified reasons for drinking from social to coping. Moreover, this took place within an institutional context that is not clear on its stand regarding excessive alcohol use. Participants reported that base leaders do not apply alcohol policies equally to all individuals at their installation, creating the perception that punishment is random, particularly in light of the high number of individuals engaging in drinking.
The search for global positive effects was positively associated with dependence in multivariate analysis, and not with hazardous alcohol use. Dependence was also positively associated with relaxation and tension reduction in bivariate analysis. These relationships could constitute a marker of an alcohol use to cope with stress at work. Although we were not able to verify this hypothesis owing to the design of the present study, we observed that shorter time since the last deployment was associated with a greater risk of dependence. It is known that military status implies permanent vigilance in many activities, some repetitive tasks and a quest of excellence that can induce a great deal of mental workload. In these contexts, alcohol use enables a coping strategy towards underlying depressive moods and an increase in group bonding [25] . Coping skills have been hypothesised to be a contributor to drinking behaviour, as reliance on drinking as a coping strategy may be associated with avoidant coping [26] . In students, avoidant coping was related to alcohol use through the mediation of positive expectancies [27] . Finally, particularly among military personnel, the potential role of post traumatic psychiatric disorders on subsequent alcohol dependence cannot be ignored. There is a consistent body of evidence for the association between post-deployment increased and/or heavy use of alcohol and combat exposure, leading to posttraumatic stress disorder (PTSD) and depression [28] [29] . However, the relationships between PTSD and AUD appear to be complex. A study conducted among veteran women suggested that PTSD alone was not directly associated with an increase in AUDIT score; this relationship seeming to be mediated by both positive evaluations of the effects of alcohol and avoidant coping strategies [30] . It is also interesting to mention that the sexual enhancement scale was associated with both risky use and dependence, but only in bivariate analyses. This finding has to be placed in the perspective of the role of alcohol in hazardous sexual exposures, which constitute a public health problem among military personnel, particularly in operations [31] . Between 2007 and 2009, alcohol was suspected in 5% of condom misuse or nonuse cases in the French armed forces (French military centre for epidemiology and public health; unpublished data). Finally, a negative expectancy, the fear of cognitive and physical impairment, remained as a protector against both hazardous use and dependence in bivariate analysis, the relationship with dependence persisting after adjustment on the other scales of the AEFQ. This finding probably reflects certain awareness of military personnel of the risk of impairment of their operational imperatives and their short-term safety. This is not surprising, considering that most of the military have activities requiring optimal vigilance, such as use of weapons, night work or vehicle driving [9] [10] [11] . This awareness should be more improved by reinforcing health education programmes on alcohol harms in this population. According to the data from the French military social observatory, our sample includes more rank and file (70% vs 52% in the Army as a whole) and fewer female personnel (8% vs15%). Thus, if considering the known socio-demographic patterns of alcohol use, our results may overestimate the prevalence of AUD and have to be interpreted with caution. However, we could expect that this overestimation may be partially compensated by an underestimation induced by the 9.2% of subjects who did not complete the AUDIT (if we hypothesise that these subjects are more likely to conceal AUD). Thus, the results of another survey conducted in the French Army in 2006 show prevalences close to those observed here [8] . Another limitation is that the present study developed a measure that was tested on the same sample. Indeed, we explored the psychometrics of AEFQ in one sample using the AUDIT as a test of validity, but this measure has to be further tested on another sample.
Conclusions
The present study, in line with previous research in terms of importance of AUD among military personnel, also found that alcohol use expectancies are associated with alcohol misuse among soldiers. Some previous studies suggest that soldiers may not only use alcohol as an individual strategy to cope with underlying depressive disorders, but also as a collective strategy to increase group bonding in order to cope with the difficulties of a military profession. However, further investigation is needed in our population in order to verify these hypotheses, particularly measurement of depressive disorders and PTSD. individual coping strategy and group bonding collective strategy.
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